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(54) Title: ACmVE MATRIX UOHT EMTmNG DIODE PIXEL STRUCTURE AND METHOD 



(57) Abstract 

A LED pixel structure (200. 3(X), 
400. 600. 700) that reduces cuirrait 
nonufoimities and threshold voltage 
variations in a "Vlrive transistor" of the 
pixel structure is disclosed. The LED 
pixel structure incorporates a cunent 
source for loading data into the pixel 
via a data line. Alternatively, an auto 
zero voltage is detennined for the drive 
transistor prior to the loading of data. 
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t^'hh^^m'LX-hB^^'^h^o NMOS h9i^-:^:^^J'N 1 (i, pmos p 

6 2 0« h^^^v^:^^ 6 1 0(D'tf— hKf^-B-^n. iiJIJDOPMOS h^i^v^^> 

ins/ h7 5'^>'i/^«i(-j;o-c, *fcoLED2 9 0 ^mi^x—mcommm 

o 

121 3 l;:oV^T3Zl?^-5o t°:5^-1r/>^^jt 3 0 O {i. 4OC0PM0 S h 9 ^-v?:^^ ( 
360. 365. 370, 375) , 2 ^(D=i ^f'^-*)- 3 5 0 3 5 5 RXJ^L 
ED (O LED) 3 8 O^^tPo -fel/^ h^-(':/3 2 Ofi. h 7 :/v=;^ iJ' 3 6 0 
<D^— h^^^^^VX\^^^o y^—^9^:^3 1 Of* 3 6 0(Dy — ^{C 

l^^^tl. +Vm^^ >nh9^^-Z^:^'$' 3 6 5 (Dy — :^RXj^=t 3 5 5<D 

1 o<^^— 5:-:h/l^{^^'g-$n-CV^5o hifD9^^3 3 0 « h ^ ^v?;5^ 3 

7 0(Dy— M^^Sg-g-^tt. mm^^ >^i-ih'7^^i^^<$' 3 7 5(Dy— MC^#' 

^tLTV^:5o OL ED 2 8 0<^ 1 o(7)S;Bi{i, h 7 i^v?;^^ 3 7 5 (75 Kl/^ 
i^-a•^tbTV^6o h7:^>^:^i5' 3 7 50y — h7^^>^;^i5' 3 6 5&tJ«3 7 
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— ^^ h9:yi^:^^ 3 7 0(Dy—:^, =tl^y^l^-^ 3 5 0 (D 1^<D^^ S.^/i^RU 
=3 >'7^>'1^ 3 5 5 (D 1 ^(D^^?. -T/^^n. ^Xf^^^tlX\^^o 

;^-ro BP*). 1) h-Ku:7 3.-X, 2) H7'-^:7:t-x\ 3) 

h-^n9^^3 3 0^t>*R^B^^^:^3 4 0;a5 rn— J {^-fe 5/ h ^ttS ^ > 
h9^i^^i?P 2 (3 7 5) RUP 3 (3 7 0) r:^>'j XZ.Wo'O . 

v^^^^Pl (3 6 5) (D KU'-r ^'ffiiJt^Mffif*. htciH^n. — B#6^{-^5^V;^- 
- Kl-jSii^$tL5o y^-i5'9-r:/3 1 Of± \wmi&\ \^-^v h^tb, -^u^ h 

mmy4 ^^3 4 on t^n^j jcir^/h^tL. h9^v^><.^P2 375 

3 5 0(Dh^:^i^:^i$' P 1 3 e 5<DmitMJ±.t<Dm(D^mX:h^M}£. (:t—h 

3 6 sovsG^ ^7>^v^;^^ 3 6 5CQilfit®/Et;nr5' h-f-So wixfi, 
, h9^i^xi?pi (3 6 5) Jil-, |!ifjtSffi'^'ftii^M^>:e< 0^;^-^^ K7-r 

:7«:/E^Ji^-rS„ hif n^-f >-3 3 Of* T/n^j (^-fe5/h$;}x. 

h^^'^^^^iS'P 1 3 6 5<??y— hSriPfei^-rSo hif n<^g^{i, ^tt^^b 

-^9>ri^fi rglpSJEj T'fcofCo y^'-iS'^-r >^3 l o«, T^-^^SEt;: 
■feixh^nSo T^-iS'ttJEtt. h^^'v^^iJ' Pl (3 6 5) CD>/- h_h{vl3>'y^ 
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>-^cc3 5 o^mvxmi^n^o -fei^iJ^ h^-r r/N-fj t^-ir5/h 

T^'ir^i^^h (deselect, M^^^hi^ir) U — Z=^:r. — Xfp(Dmf^mm^ — lS^y:^ — 
X 

y^—^m&i!)^h9>i^:^^Pl (3 6 5) (D^— hi:X'iatt^tvS t , fl^^^^ 
-0^3 4 0^5 Fa— J {;::-fe5/h^n, hy:yV':^'^P 2 3 7 5;6S r;e-:/j 

tbSo h^^^v^^iS'Pl 3 6 5 l^J;o-C#^*&^*T.?)®»S(i> OL ED 3 8 0 ^ 

m4{C'0\^Xj^-<^o t°i^ir/U#it4 0 0 3 0(7)PMO S h^Vv^;^^ ( 
445. 460, 465) , 2 n ^/r^Vi^ 4 5 0 ^TJ? 4 5 5 &T>' L E D (O 
LED) 4 7 0^^t?o -fel^^ h7-f'>'4 2 0{i, h ^ iJ' 4 4 5 (7)^— h 

^;l|g'g'U-CV^5■, ^5'9^>'4 1 0{4 h7:/v';^i5' 4 4 5 <?? V— ^^t^M-a-^tb 
, V SWP 7^ h 7 >^v^X^ 4 6 0 coy — r3^/T'~>'i^4 5 SCDIOCD^ 
— ^•:h/w{c^?S-a-$tt^o h-lf D :/4 3 0{4. h7 :^v=>^^ 4 6 5 (7)y— 
htC^-g-^ttTV^So OLED4 7 0(7) 1 0(7)®1S«. h7>'v^>^i?4 6 5S,t)^ 
4 6 0<D Kl^-OtCllS-a'^nTV^So h7^^i^;^i5'4 4 5(D K WVfl, =3 
^'1^-4 5 0(7) loc^Ji? — 5<^-/P{;i^-g*^iLTV^5o *^{-, h9>>^>^iJ'4 

6 0Oy— h^^^v^;?^^ 4 6 5 coy — X, n ^^y" ^^f- 4 5 0 CO 1 OCO^J'— ^ 

x*)mm\^. m4i^. sot^^^^i— X(7)^-T?«if^$n5t°i5^-fe/V'#iit4 o o^ 
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31— x-efc^o 

vswp m^^m^m^^mm) i± rn-p (itJisvv wr) mmi 
-rx^icm^^th^o ci-!7«iE{i, 3^T^vf-(^^-a-$ti.fccc (4 5 0) t 

h9:yiy:^^P4 (44 5) t<Dm<Dl^W}y—h'(i\^X^i$^^V=^—ya^^^£ 
b-eh^^i^;^^?? 1 (4 6 0) VG(Pi)<^y— h^iib-C^^-^^tU^o 
-gn^^:/4 3 0{4. J!J(:f^ rn— J -fe5/ h ^nSo h^:^v^;^^5'P 1 (4 6 0) 
mWihyl^i^:^^) h^^v^:^^P 3 (4 6 5) C2) ^ J; oX^ 

s/h^tt. rs^p^jEj «7^->5'^-r>4 1 oi^jgffl^tbSo SWffifi^^mi- 

V\ t°iJ'-feyv|Hll^(*, h9>'v=Xi?Pl 4 6 OOBI'liil^^^^r t;6ST'^ 
P 1 4 6 0<Z)y— h^^^-rSo hif n:7ai — tait^MiC 

=i:/7"'^i^cc4 5 .o{^fl:ffi (::^— hif omffi) ^lati-rs-i-efct). ^^xfi 
"T—^ "7-^ i^±mmMS.t P 1 4 6 OCD h^:^v^;^i5'iilt®JEiO^-X?<?)M^ 

n— K^— :7:e — X 

hif n(D:7 j:: — X(7)^:b'9 -C\ fa— j dir-zh^tb^ 

x.btL5o f-'^m& iT-^xti) fid- K$n-r=i^/^^-f-4 5 0 

&t>'4 5 5>jibT h^^i^^^^P 1 4 6 0(D^~-V\Z.'^^^^^o h^>^:^ 
:^i5'4 6 0<^mJEVsG^^^ h7:/v^;^i5' P 1 (4 6 0) l^, ^^^— ^^K9^y^' 
OLED4 7 0«iSft^igWj-r5„ BP^. 7^— iSffllJEfi, h^:/^^ 
J^iJ'Pl 4 6 0cD_h-e:^— K7-f :/®iI{^^^^ix5o =3i^-r ^^1^4 5 0 Ji 
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igher) MIS. mmmm i^m^n^o m^^xvswptt±i)^v). mm(Dtz 

r^^^j {C-^^y h^tl^t, h^^v?;^i5'P 3 (4 6 5) &T>'P 4 (44 5) (D 
m:^n r;r:7j 7^— iS^fllffitigiHUC^J; 5 I- h7 Vi^^^iS' 4 6 0(Z)V 

#:<73M^ ^ ^—pCtrM VxmW^H. ^tbfiO LED ^ii VX(DmU i^^/v^s— 
|2|3{i. 4 0(DPMOS h^^'i^XiJ'^TJ^a <b l/2^-r>'^*-t- 
\^°^±/ut^m-r?)) ^n^<D2-D(D\i°^±/um^^(Dm:i7^mm. ^t>'vsG(pi) 

OhEG(Dmmmt^^0 ^ti>^X^^m^(D2-z><D (2) ll' -i^ -\Z /l^mi^ii 

, tKD v-y =tl^NMO S(D^X'RUT'^/\^y T :^NMO S^fY(DfpX'm^^tl^ 

m3R'0^m4:(D2^<D (2) t'iJ'ir/Uflljt^a^. OLEDXf4t°^-fe/^*?y i^y 
=3 V T F T ft S TF^^ b -r ^ ^0^^ l^- ^—/^^i^—^RUS: 
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^llSh^^'i^:^^*' (TFT) (0ax.(l2Ky ixy 3:/X{4T^/i^:7T:^i^y =1^^ 

(OLED) ^m^^iA/-C-V^6o :*:t''i5'-fe/i-«)t{±'#liIh^>-i^x^5'.S.t/«^ 
3fe^^;e— K^^fflbT^ff 7|s:|g?g;as h^^^v?:^^S.t^'^^^5^V:^- 

ia7(;ioV^-rK&-<5o t:°i5'-fe/V#|3t7 0 0 {4. 2o(7)PMOS h^>'v^;^iJ' 7 
10:S^T/7 2 0. =3 7 3 O . l^v?;^<5' 7 5 O^t/LED (OLED) 7 

4 0 (3fe^tt) ^^tf. -ki/i^ h9^i^7 7 0(4. h^^^^:^;^^ 7 1 0(Dy— N 

l-^S-a-^tbTv^^So T— iJ'^-r i^7 6 0 {4. h^^^v^;^^? 7 1 0(Dy— ;^tc|iS-^ 
^tbTV^So i^v'^tJ' 7 5 OCT) 1 oco^ — $■:^/^{4 h^^/v^^^-i? 7 2 ocoy— ;^ 
l-jj^-^^tt, OLED740(Z) 1 0(7)fl;i|S(4 h7^v^:^i5' 7 2 0 (D K l^-l' V'lcl^ 
-^^HtV^So h9^^v?;^i? 7 1 0<D KW Vv?;^^? 7 2 0(7) 

h^TJ^^i^^-r'V-tf- 7 3 OCO 1 o<Z)^ — 5 -^-/l-f4. ^T^-^^iX-CV^S^ 

-fe i/^j' h7-< :^7 7 0<^^a6^ r^N^j ix^/w{4^ h7>'v^;^^Mi 7 i o 
=i:/7^:/f-c 7 3 0 ^os^^— ^^^-O' 7 6 0 ^>f>Sffiv g ^-e^fl;^ 
tL6^ii;as-^#S J: 5 (-^.CoTV^So ;as-t l/^' i^7 7 OX' rn— J u 

3 0<^m/E;6S7 Ix— AB#^cDfcAt){:i|Bti$tbSo miE^a^ ^ :/v^Xi$'M2 7 2 
0(7)y-h(^^tb5(Z)-C% ^^{4. S^JS^. h^^'v^^^if 7 2 O^iib. Kl^'C 
vj^fiM-rsoLED 7 4 otjiii^^ttSJ: h-rSo 
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OL ED 7 4 0 ^Jii^SttSSiJfcft^ b^^b, T F T ^^ffi 

- (f; - ^, - 4lhd^^ (1) 
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-2/(Vg-Vt+IOLEDR). (2) 

;as|afprtlci ^^fe/^fttbf^^i e>>'iV^i:V^5IS#^*-rSo U'i^:^i5' ( IqldeR 

;^^5'/£U-Cjt^^tg7:£tjO£J^T{-ig:«ic^tbSr ^;5SX'#S„ ^ ( Iql 

DeR) {4 (Vg-Vt) X.^iy^^<f^^^tt^X-^fl\^. afttt. ^(DJ;3>:s^ 

<r^{cJ;o-C. «!JfE^lti{^:fc{tSf£i^{4JeJLT<0 (1) , (2j (7)^iP(Z)jjfl-^-1^ 
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3 0 0, 4 0 0, 6 0 0X^7 0 O^^-f-^T^^ 5 2 O^^otci^^^y' 

M,5 0 0(D:fvi y^m^^-to v-^^-T^A 5 0 0{4, >f =1 h ^ — 9 5 

1 ORXJ^f^^ZfU^ 5 2 O^^tPo 

^^tj^mm<^ i/o^S4 1 6 (09xf^> ^-^-h\ mmmm. m:t}t 

$-1i:6y>' h'^^.T^^fi, 5 1 4{cn— K^nsr i;as-^#, CPUS 

^^1^-1' 5 2 0 (i, ^iJ'^ai — 5 2 2St/1g^(Dt°^-fe/V ( 

t°^-fe/V«3it2 0 0, 3 0 0, 4 0 0, 6 0 0X(47 0 0) ^^tSo t:°^-fe/W^ 
— ;^ 5 2 2 f4, t°^-t/l'2 0 0, 3 0 0, 4 0 0, 6 0 0X{47 0 0^ 

^KDcfc 5 v'^^t'A 5 0 0 fi7 5/:/ h 5/:/^ ^t;°^ — h. \.XWfi^f\^^^ 

^#^<7)Ai«(il!^ (ASIC) , -x\±^^-Y^:x.rRn:^-y v^^r-^^cntU^ 

-ii-efcSo ^i-St-, ^>X7"A5 0 0«, 7ts:^|^(7)7'V;^^U'-f'^m^)iA/fc ct 
;*:|S§^fiPMOS h^^'v^^^iJ'^^ffl Uria^bfcias, ;$:^^;aSNMOS Yy 

/^*5, MiSbfcS/Efii^i-^tbSo gp^, OLEDtt, 4-, NMO S 
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WtERNATIDNAL SEARCH KETORT 



imcnuttonsil a|]plicatiQii No. 

PnTmS9H;ftR367 



A. CLASSIFICATION OF SUIUECr MATTEH 

IPC(6> :Q09O 03/10 
trs CL : 315/KS9.3, 169.1; 343/76, 92 
According lo bicematioiul Pates Qassificactoa (IPC) or lo both naticna] classification and IPC 


B. FIELDS SEARCHEn 


Miniimim dOGumeiKafion seaicted (classiftcaUoa system fbttowcd by dassiflcatlon symbols) 
VS, : 315/169.3. 169.1, 164, 160; 343/76»92, 77. 147 


DocumeniatiDn searched oifaer than minimum documentaiioii to die enem that Eadi doeumcaaa are inuhidiid in the'fieUls seanAed 
NONE 


EleccrDiiic data base oonsuitcd daring the intcrnatianal souch (name of data base and. wtaeie pracdcable, aearcb cenns used) 
KONE 


C DOCUMENTS CONSHXERBD TO BE RELEVANT 


category*' 


Cftadon of docwnen, wlili InJicatfon, where aivrapriau^ of die ivlcvaia pasaieca 


Rdcvant to claira Nb. 


X 


US 5,302.966 A (STEWART) 12 April 1994 (12/04/94), see figures 
2 and 4. 


11 


A 


US 5,463,279 A (KHORMAEI) 31 Octob^ 1995 (31/10/95), see 
entire documenc. 


1-11 


A. P 


US 5.684.365 A (TANO FT AL) 04 November 97 (04.11.97) sec 
entire document. 


Ml 


X 


US 5,095,248 A (SATO) 10 March 1992 (10/03/92). see Figure 4. 


11 


D 


ler doamteots arc listed in the contiaaatira of Box C. 


1 1 See paieiit fiunily annex. 




• ffpocial categttriM of cittd Soeuucttu: 

'A' d<)aiaiemdefloin|fefi2jeoenlaauariteanwhidiisuxaiiBldeM 
10 be of paniaiar icfeYamr 

*£" «arll«r docnmeiit pvWshed <n or afkcr Che ioietraiional filldj dn^ 

"V docuncm Mactv tttty (hfov dvubu priori^ cUini(i) m Miidi ia 
cktA to cstaUlab dK pdslicukm date or another diaiinn or nJier 
speciti icasm tss tpKiOtC^ 

"0" dflcuDtew lefenins b in oni dlscteaiit. use, ediiUdon or aher 

mmc 

"V iiQcummm pubiistiad piior c* itM imttia^etaM flUi«daia Iwt Itnr ibu 
the priority date claimed 


T" Ifliar dMuneni prubUsked alliBr dw iMcroadoml SBz$ dat« ot pfiortty 
dxt jfld not In cooOxt u4fi<2ie appl]catk» bill dud 10 uMcrsaad Oc 
principle or Un»y underbrtif tiie invencion 

'X" dauDimu of yirdcuUr relcvsiiae; cUtiBd invemian camit be 

wbm dB dociUBBtf ii takEn aloK 

'Y" docuiBCnt d ftrficvlaf r*t«mioo; Ac cltitned imemiin caooot te 
coDSMend 10 IimSve an iDWuOfO mp vtmn die docunBoi n 
GfloMned vkh iHiB or iDOcv «ifaK sKb doenoMdi, twi conNflMto 

hMqg abifioji Ilk a pmai 4^illid is itie art 
'A' dooiniaiifnemlw nf dB sane paiEni IkDi^ 


Date of Ae actual completion of the iraernadonal seaich 
16 JUNE 1998 


Date of raaillQg of the imcrnaitonal search rcfion 

dlAUGlddS 


Name and roaaing address of the ISA/US 
Comniiiioner of pslM^ and tnOottrnks 
Box per 

Wasbii^ton, D.C, 20231 
Factirailc No. (703) 305-7724 


Auj^n'sed officer y^"^ ^ ^ 


Telepbone No. (703) 30S^4a5 



Form PCT/ISA/210 (second sheetXJuly I96!2)« 
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DE, DK. ES, FI. FR, GB, GR, IE. I 

T, LU, MC, NL, PT, SE), J P, KR 

riLy^^yi^ yN-^ o— K 7107 
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(32) S^fe0 

(33) ^5fe«^3iS 



^J?gl0^4>^22P (1998. 4. 22) 

*S (US) 

EP(AT, BE, CH, CY. 



